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(54) LIQUID CRYSTAL DISPLAY 

(57) Abstract: 

PURPOSE: A liquid crystal display is provided to display 
high resolution images with PenTile pixel array structure. 
CONSTITUTION: A liquid crystal display includes a pixel 
array, a gate line, a data line, a pixel electrode, and a thin 
film transistor. The pixel array is constructed in such a 
manner that red, blue, green, red, white and green pixels 
(R,B,G,R,W,G) are arranged in a column direction in a 
predetermined sequence, the read and green pixels are 
alternately arranged in one row direction, and the blue and 
white pixels are alternately arranged in the other row 
direction. The gate line delivers a scan signal or a gate 
signal to the pixels. The data line intersects the gate line, being electrically insulated from the gate line, and 
transmits image or data signal to the pixels. The pixel electrode is formed at each of the pixels and receives the 
data signal, The thin film transistor is formed at each of the pixels and includes a gate electrode connected to the 
gate line, a source electrode connected to the data line and a drain electrode connected to the pixel electrode. 
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£ 5^ 4 4^21 ^2 47-Hofl 4^ m 4^21 s}± BPH014. 

4 4^0] x1l2 4aHH 4s. a^l 4421 7l4-oim £ 5i £a]ei<>| 5140], ^Epj BUH^i ^^Ds4 ^21 ^1 
x ^aH4 492471], s| 44o.s.fe *)4 4^2] 4^( R , b, G)4, ^ aJ 1, bJ !^, 4 aj ]2] 4dt(R, w, G)7> 44^ 
o. s ti)]o|EH $14. ^e]i 442] 1 4^=6.3.4 44i « 4^ ■ R, G, • -)4 sifls. sB^«H $12., 4 
«• 442] 1 fflSH B J|aJ| s}^.. b, W, •• )s. Hifls «11*]£H $1^ $14. 
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444 #S °144fe 4 4^*AH# *<til°]l 4*14 *cH SM^(B) ^ H-q 4^(W)# ^44 

34 $ 4£(R, G)7> ^el7)5l 4^4JF_4 Hfl *144. 

nem, 44 xfli 4#<i4fe 44 ^ofl 444 $4 ^ BjjAjj ^-i7> #*f|#iLS 443 4-f-a s.44 °143. SX 

4. 4, »144fe Jf s i ,fi -l * tl3*H ^# s>^(B) £ «M 4i(W)fe 44 114°1 *J444 ^ 

^4fe 44*1 ^lf-^^H, s. 5°H#4 4°] ^4°! -Ha nfl*l3°1 443 4-f-s. s. 

44 <>lt4. ^fe 4*1 4 $}±*M A 3 A J4 443 4»-2-7> *J44^s $lfe j±«a4. 

ae]ji 01^-^41-2. s.43 $4| 5>i ^ «H %HB, W)4 4<S°ll 4 A -"13 ifl 4^(R, G)7> tfl4# 4^-5-3. 
44 444*1 «11*13<>1 $14. 0 1 i -T- 71)4 *M 4^(R)7> ^^1 ^ "-M 4^(B,W)» 4^-°£ tfl44 tf^-S *1 

5. ^iES)' ufl^lsl^, 5E4 4 7l)4 44 4^(G)£ ^4 31 ^ 4 4^(b,W)1- ^^.s til 4^ B J-f^£ ^S. 4 

444 A2 4#< 1 H#£ *<44 *H ^ 4 A ->] 4:£fe #^4 ¥ 7114 4£sj°ll# xi^flzi ^gtfls. flll*137ll 44 ^ 

^ fl-i 5&4 ^fln ^EflS Hfl^5|7)l S4. 

ie4, *ili 4#i4 41)4711, #^4 471)4 4^*34 4<ti1°)l 4*13fe 3^ 4^03) % ^ 4£(W)» 4#ii5. 
qq, 444 til 4^(R, G)7> tl)44 44-5-3. 7)47)4 4^iL£^ "Pit 34 443 4^ t =11, °1 

4^401 =344 fS-iJis. ^ia «H«SM. 443 4^ ^4 Ha ^4 B Jj A J] 4^3 41*17} 
atfls. 4^711 €4. 

444, 33 4£ upl 4a# 7Hfe ^ 1^4 ^12 -iAHi 4s. oj)^ ^14 44 m^li^ 7144 
»11 tfl4oi £ 6 ^ £ 7-i: 4^4°1 c)^- 444?fl -i^47]s 44 

£ 6£ <=le]4 4^ 7Mfe £ 4^s] ^12 4^°H°ll 4^- ^ H 4*1^ 44 7144 4^1^^1 

$t± m]s.°)3L, £ 7* £ 6°1H vn-w'-a-fr 44 44 5^14 q% 3.*] 4^14 44 ?R>4 4^i£ 6 l 

4. 

4 4*§£| ^12 4^- <13 S^l 4*1^1 44 S^I^e) 7l4°l4 : lfe s. 54 44 ^^4711, s 3 44-S. 

^^1, *cH, 4^^1 44:(R, B, G)4, 34 "JH, 4^2] 4i(R, w, G)7> ^4^AS tiflt4^ ^4. a^a. 4 
44 <g 440.^ ^a), 4^ ^ 4^ 444- r, g, --)7> atfls. Bll*14°l 5is, 4€- 44^1 1 44^-Sfe 
«J)^| 44;(-- B,W, •• )£5itfl3.Bl|*]EH $14. 

<>1 m, s, 6i^i 44 4°L 71-s 44^-Sfe 4 4^ s Ji ^4 4s afe 7H°m A Jlt #44^ 7ll*lS4(5Efe 
^4 4^4, 121)01 44^1 &}± tfl4^ 44^ S14. ^1 0 J^4fe ¥ 7fl4 4^ s S°ll 44 ^ A ^lfe 

^*1H4(121)4 4 4£*|£1 ^^-s 4^i£4 SI4. 

Afls. 44^-Sfe 4^^°H n°}*\ 4i» ^i44fe c))o]Ei^(i7i)ol 7il<5lH4(i2i)4 h44^^ 4^(-- 

R, B, G, R, w, G, --)4 1 tflN tfl4°l 44 ^^Ef°l S14. 

^74i, 7Ho]E^ (12 i)4 ri]oi&|4(i7i)o) ^44^ 44ife 7floiE^ (12 i)4 ^4eH Sife tIMh ^4(123)4 
n °] #(171)4 "a^H $1$= ±± 44(173), Tins ^14(123H tfl^ ^ ^^-(173)4 44€°H ^^s) 6 ! 
Sife ^afl 1 ?! ^^-(175), $ 4isfl#(i50)4 it4fe 44 B^l^&)7> <§^4°1 Sft-S-^. 44^1 s^ife 44 S 
44^e1» ¥4^ 7114H4(121) 4 41<>14 4(171)4 ^ ^ ^^ -S4e|4 5U^ 4^ 4^(190)^1 ^44^1414. 

314, ?fl°m4(l2l)4 4^4 4^ #4(190)4 ^4°1 4^1 444 ^^4^1 7>s 44^-S «<H iZfe 4 
*1 444(131)°! ^^£H $14. 4^1 444(131)4 °144fe 4 s J°ll 44 3^, ^4, 4^ $ ^ ^ 
4^°11 tfl44fe 4^ #4(190)4 s.4 4^sl£4, 4 s 3 4°13 ^7il44i ^^s) 6 ! $14. 

44, tH°N4(l7i)feSEfly #^-Q75H ^14°1 $1^, 44^1 ^1*1^4(171) ^Ife 44^4^1 A Jit 
#444 B) 4(171) <LS #4471 44 4^(179)?} 44 ##sH $14. °1&I4 4S°H# 4 44it£ 
tfl°lEl4(i7i)i #4eH SSlfe 4^(179)1- 44*1 44 44 4x4 #44fe4. 

c)4 4^14?H 4 4^^1 ^2 4 A H1°)1 4-i- OJ l# S# 4*14 44 J=*ffl#^ 7144 44^.4, 4^4 ## 
714(10) 44°)1 tH°1s «11#4 4# »114°1 $14. tIHIS «1144 7>s 44-^-S. H«H $lfe 44 #x# a 

fe 7ilclM#(i2l), ^ 7fl°lB4(12l)4 °J4# 44 S«#iB|4 7fl°m #4(123)4 it4^, 7fl^m4(l2l)4 
^611 44 g^SH sUfe 7fl6lB 3l)H.(i25)l- i44 4 $14. 6 H, 4 *<H 4^ < a°Hfe 44^1 7141^.4(121)011 <g 
#4°! safe 7H°m #^(123)^1 44 343°1 $14. 
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43 34 4, 43 444(131)4 4#4 44:(R, B, G, W)3 44: 44(190)4 44 4^33 44:3 44 4 
^ -ft. 44333 34 43 -g-44 43 fe 43 443 « ©1*4. 

33s 33 3 43 34-t 4fe >fi^m 333(140)3 33fe 3343 s.3 1-33 3434 333 343 33 

ja4. ci]oi^ m]^^ aiis. litis 3333 44:3 433. 443 3333 3fe 3°133(17D, 34 333 
d) ^ 44 e 334x33 4:4: 34(173), 3 33S 44(123) S4 43 E =33^33 4234(150)3 343 
4:4: 34(173)3 4343 334fe 43 B33^33 133 34(175)4 £443, S&4 3 33 4(171)3 44 
43 3333 343.433 44 4x* 37144 333 sfiH(179)* £44 4 $14. 

4 44^3 3334371)3 33.3333 3333 $13 3 3 3 4(m)43 4444344 $113, 3H34( 

171)oll 343fe 333 4Jl43 333* ^lf t 34. 

o^H, 3)0] el u]l#£ TflolE ^^3]- 447I-33. #3413 333 42 334, ol^o]u} 334 4 

s. $14. #4 344 3413. 334fe 3434 4 41 343 4* #33. 334^ 4§ 41 4* #343 
s.Ajo] ^ f-^s 4Efe 33 44344. 

333 34 3 0II-3.3-3 7l-3xi 4234(150)3 443fe 34 44:4 4a!3 333 43 33 #43. 
ol-f-o^ ij:4(i80)oi 3333 sZ^3, ai 4(180)3 Wife 34 43(145)4 443 s-33 44(175)4 3 
333 Sllfe 44: 34(190)3 443 44i(R, B, G, W)i 44: 1°^ 43 3333 $14. 

33* 4 #33 32 4333 31 42:332 *U 4334 4343, °J^tf 7113 44:33 4313 333 
4 443 4#5L sl4-§- o]=^ s}^ ^ 33 44:4 4313. 443 3343 333 4?113 33 3 43 4 

Jl B a R W G 

±M 443 Sl( G ", Efe, G 5 * )SlAlt ^S. 514. 

^4, 333 331- 3343 334 ¥ 33 4^ s 333, ^333 333^. 333- 6 -3. 4«-n 3^fe 33 

R B 

4^ ^ ttj^j] sRi- §3^3. 343 334 33 334 33 3 43 4^(R, G)» 443 £S( o ^ , JEfe 

R W 

a b )s. 4t14, 33 4£ 3 33 4^» ^3-°-3. 443 334 33 334 43 3 33 4^(G, R)» 443 

BO W G 

43, 33 4 333 32 3333fe 33 33 334fe 4^333 34 3 3-3=3 33 3 33 44:1- 3-3.3 3 
343 4»5L itf 334 =r£ 34. 

5. 8£ 4 433 33 4333 4-g- 33 S3 333 44: 33334. 

4 433 33 4333 41- 33 S3 3333fe 344 £ 83 £333 $1^3, 33 32 4333 ¥343, 3 
33 3H3i 333 33 3£4fe 4 33 3343 333 33 4^03) 3 33 4^(W)4 333^-3 443 
41--5L s.°^ 31-4. 

o| nil, 445.1 igAj] s>dh(B) 3 33 44i(W)^ 443 s.3-2-3 33-334, 32 4334fe 43, 4433 333 
344^,3 3343 3333 34. 4, 33 334 4 33 4^33 333 443 33 44:03) 3 33 44z(W) 
7I-4333 ^ 7)13 4^3 33443 333fe 443 s.<$±g. 3333 3-2-3, 334 343 33 3 33 4 
44 333 33 3-g-3£4 3333 443 41-2- 2-34 343 44. 33£ 43 4 44:33 433 333 
4451 4f.a7> 34413. 4333 3fe 333 ja.34. 

n33: 32 4333 3-343, 3344 433 433 333 43-2. £33 33 44t(B) 3 33 44:(W)3 43 
oil 44 33, 433 3 44i(R, G)7l- 344 4413. 3333 44S.2-4 3333 34. 

44 32 4333fe 43, 334 433 44:33 433 333fe 33 44:(B) 3 33 44i(W)» ^313 3 
^, 433 3 4£(r, g)7> 344 4413. 3333 44A24 334 34 443 44: 3333^ 4 3, 33 
4 44: 333 344 3 34413. 44313 3333, 443 44: 33 333. 33 3 33 44:3 3371- h 
33.433 34. 

4, 1 8333 43, 443 44: 33333, 4 44: 333 33 44:(B)7> 33 44:(W)3 443 3333 31 
3! 334 41 44:3^ 333 4 44: 333 33 44:(B)fe 33 44:(W)3 343 3343 €4. 
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ol B)^ %± np}« 7Hfe 4 4^ 5*13 ^Hi 4# OJ 43 4*1^ 44 7]*^ ^Sfe 4344 

$ 7l#^ 4^ U||*14, flSl 42 4*HH 7l#€ 42: ii 44AS4^ 4 c, 14t11 Jl44 4 Si^HS., a^H 

4^14 4^4 ^3444. 

4 4-^1 43 ^Hii, 41 4*H4 44 34 *J ^ s^ fe ^ 7 fl^ s^s^ zj*^ 
^Efls. «fl^]E|7ll ^M, B -4->] %± 5E4 *la 7)1 a ^Efls afl*lsMl six}. 

tq-ej-^i, oiB|^. m. 7i] 3 4M«H 4^ 42. 0 141S *ll2 -S^l °1I4 4^4:4 ^4 4 A*\ 4^*3 °!4i 
£.3. 445L £44 °14fe *J4 4^ £ «H 4^-t 4^8 AS «8*H 43*H ^€ 47fl si *H ^ ^ 

it 3-8-*H 434 4 7B5i 3Mr*jo|H 44-2- S-44 °144 ^ ^ «H 4^ 

» AS <a#o|l ojxjsV loll ^Afl 5J i=.Aj| £^( Ri G)# 443 £E( G BW f o TO ) S iAl§l-7-li4 

.bw g 

, 4£ ^ >M 4^4 f A JAs 44°l] 434 3*14 *M 91 3 4 4£(G, R)» 443 £S( * , £ 
4 * )S l^ltt &4. 

44, °134 4 4 I § 1 3 *U Tfl^l ^3 4^-HH 4^- 444 4^ will 42* 7>*ife £7-1 #*lf- f-«H ^1 
4H3 444 £44?1 fl«M «i*HJ (rendering) 44 ^-g- 4*144 ^-fi?- ?1#3 *3i«l** *44 
Til aj-g-t ^ 544. 

4&I4 4 4^3 4*Hf-°ll 4^-4 *H ^ 44 4^44 4^4 4£ ^4 ^la^a £ 0 ^s «ll^l£l3., £ 
4 >SH 4i: i£4 *13. «fl^£l^] ^tjl ^1^7iln ji^s. «fl^lsH «fl^E7> #^-4^1 Sfe ^ 

-f is. m^j ^0)1 Ajs.# sfl^l-^ ^l^lEl^l Sfe4. 

!E4 4i» ^^1^1 ^ Sa4. °1 "H, B ^ Aj l 4i7> xIzl^h sfliiAS hiiish jjasi 

<ge^^ fl£ D> s 7 l-E]^ e^i, 44 ^siH^ 5°J4?11 fl£4 ^7>€4 a4, «1^1 4^» 

o]4°)H 4 4^31 H}i-a]$ 4^HH1 4^14?11 4^4^14 4 4^31 ^el^fe «»H 4^51^ 4 
qj7 4-g-sl ^^fl^^ ^^isl-s ±l 7l€ . 711^-^ oi-g-^ 4^45] olel H 711^= ^31 £4 4 4 

42l 1 H3H 44fe5l 0 14. 



4^31 Jl3l- 

44^i 4 4^°il 4S ^J4 0 J iH^^ 4^ «im ^2ixi^ ^ s. ^si fi)-Aj-# s4t «11 a4 4^4 ^ 
4£^1 S4 4^4 7>^ 4 SA4. 

^-*1, *D4£4 444^1 4fe ^4°11^ 4^ 4^°)] ^4 a|s# ^fl^i-oi ai^xi &fe4. a.4 4€ 4 A d 
^1 444 44°J °lls^i 42^1 ^a] ^-*1# ^ ^4. 



(57) s47-el '441 

*S Wj-SjrO.S.^ ^Aj] i 2]^ «JjAjj > ^.A^O] ^7). ^tflS HfllS)^ Stl-S-H, 44^1 1 

4>7i ^ $±7} acfls. «il^s]oi ^ 4s. <g uj-^s. 47l 4 HJ ]^ 4^4 sitfls. ^11^^14 
&<H, a^s. o]44fe Jf- siH4i U Hij^ shit- ^43AS. tfl44 ^^1 ^ 4^ 4^4 ^l^^lel 

444^4 «fl^sH 51^ 4^ wfl"!; 

4>7l 7}s 44AS 471 $t± *i'°ll cfls:}^ 44 «fl^lsH sa^-H, 47] 4^°H 44 4x afe 7flo]E ai ^ 
7ilois4; 

Ai]s. 44*-S 471 71HBA131. €^ H4*H «11^1 5 H £1^4 44 afe ^41^1 4s« 444*1 4?1 4^ 
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■S^H SUfe ^ £^ $ €^4 "Sl^H Slfe s.**! 3L«-*lfe ^ e^*^ 

# if-S}^ <^ SAl #*|. 
31 T 1 "* 2. 

^ j^m- ^1 ei 7i vw^-sm nm^^^* ^ ^sw^a. % u§, 

<$7] q±<$q*] ejwj-^- ^ £#$^3. ^His HlllsH, ^ 1 ttfls *U 33 

4 s^-dt ^ *M:4 fl*l7> aifla »1]*13fe q% 3L*] 3*1. 

flW 3. 

*>u)-sl <g<>H apislfe ^ 5J bj]^ s^fe ^ Sl-d>*3°H 1*H 4*2- sl^-I: ^j*Kr ^ 

■a- ^ 6.S §Hr S^l #*1. 
4. 

^71 $4 sMi % j^fe ^-ati a. 3gsjs}7ii fl*l3fe a^ifi 

5. 

Ajs °l£sRf * 2*H ^*1€ ste ^ *H si-sfit* f A J*£ tfl^-a 34 * fe AJ ) 

71- 71 e| 4^>5.^- W^l^M ^-Sr ^S] JMi -^^o]e|-jl t nj, 

^71 <8«H «§HM8= i^jijg. ^is «imsH, *W-a] &}± <§q *j ftfls. $ BJ H 3*1 
7> jatfls. hW 6 !^ «ll*13fe ^ a*l ^1. 

6. 

^-71 %q $± ^ «^^4 sl^fe ¥ ^ 8 3i ^^^i ^ ^^1^°1 IW^sWl^l fl^lElfe 1°<1AS *1 

^7) SAl ^-Slfe ^ 71^ ^^fe °J]^ &*1 ^1. 
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